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(19*^23 IS««lt!a<0DNASStta5*ffifc:feV^ 

fne^-y v h d n a t*8ij§we$iv5r ? y £ia 

io^-ot^t Lr5W7-3' 3)dgc0-7-yf-, 

NAsnaaars. 

eo y vK^«ai-r& ; t zm&t-tz dn as 
im$m6 1 h*«5eii<od n As-^ttaj^gKtjv^ 

NA»*##*S8*TftS£fc£»afc-*-*DNA£: 

tii^7j ^-y-yhDNAfciwtrfto. swk-r 
* i &mm&. xii*<&&&tz3 • ntm»r*t yy 
r-fXi-SDNAr^-rv-frjBwc. ssigr^-fv- 

£fcfcJ:>). lSgggl(SNPs) 

[19#J88 ] f&SJB 1 *>^13^7OWl**:g»<0;*r 
ffi*=ttfflf5S@S4f v YXf> *) , SHE*-** -/ h D N A 

wara-cfto. swt^siigsatestt- xut-toia 



[f9*«9 ] mm 1 *>4»l^@7^#i*»tcg«go3Sr 

t3- *sa*t^ry^xt*^<i6ft?^utDNA 

U^Jft&^igK3j2:*4fA. 18»M(SNP 
IV H * -f yti «k Of S A v h d N A-f >7VW3ffl*ilfir 

ttsabi-zttmmmiBusw&z <m&imb lx. m 

•yhDNAfc^^ijasffie (snps) ^«arr 
Ii9*«i u ^-y-zhDNAtc^w ry^xu 

ESfc, ft S VMS. WE*K«tte, fflffii9«»gt^o 
ft* 5<g&£A»&8!SSg4>®ffl<35Sn;|-y ^V— ^ 

iioLr. tjaai^y^-jtuafii^y^-fca; 

Wfct^*-y»/hDNAfc;vf rry^-fxSitr, « 

ffl^OdNTP<oa-&iftj^JgfcjD^SitfcJ:»)! R 
FDNAfc^#i&HSSSa(SNPs) Srttmi-e 

v»<iK«*<oa«D n Aoit^siaj-r & i t *#a 

tVY94 7i3&V§ vhD NAHf >^VWCffl»Sr 
^iSrl*o^5r<tt,2o<^:S7-7'f-7-$-, 

aaajgcodNTP^a^^jiii^'t^ij^ 
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i?sr5-f'7--ce«ro^*>«r. fna^-y-ybDNA 
& vf yy ^ x Lfci&isr? -< v-^jfosfc -r 6 ffiti 

soft, ufe^-y-/hDNAt:^fi.*5gs*aai-r 
[i9#Sl31 ^-yyhDNAtywry^xt. 

S*i5fc®£IUaf **VMi, flEJllv* 

micosmKjmtm&zixzKjmzftmit . tine 

tf>*6 5ffigj|a»£>8&g£<D8B4tfIH3j-y =f"?-fc 
aawLT. tratvtU ^-fcinEfttvty:??-* 

a^fcisfe^-y i- d n a x y ^4 xa 
immmcr, d n t po^&snewni* * i t c t o , 

-y-, hDNAc^*is^sr«iaj-rsits-«fffifc 

[i9*3ai4i ( i) ?—yvbouA<7m%cow>m> 
^mmwmmmists'r^ xy #w x 
(2) 4aa<osKSHt#ypt5— tf 

&en'jy&£ATPC£&U 
&DNASStttt5*«. 

«^j>jss«>ss£. H^^-y^jhDNAS^tffl 
jsmt&^smzfrzir?* s&/vf xy *w x$-£ 

£HK"T2) 4ffi8^)gi^Bt^y^7-Hfi:* 
1512X5 4-?-* «ij&fc-r*«tt«ffcg£JS£ 

f^xst. ( 3 ) mmwmfk&x&zumim 

fcLT£t*Koy>«S:ATPfc3Sau #§gSrJ8l^ 
SDNA3gS«tli*a. 

[fS^JB 1 6 ] *B*e&ti*gt&:4<Dfc& 5 8% 



-r xy *m xt«iga^iiyj<o=5:v »jiv>* y xv- 1 

SrE ?Dfc:fI^-y v h DNAK/M X»J ^4 X£-£& 

xsi. <2) 4ffi8<rcfcKgjjfc#y*?~ et&m 
^^axsfc> ( 3 ) mmttmmmifrmcofcmm 

%fcl/C£t&toy>-gt£ATP£3a8U 8$£JB 

t *ftf&fc -Tb D N A3SH«ia»r8;. 
[i9*Jll 71 H*J:3fcf 6DNA®8tfDS*)<01& 

W^F^Xis.kVSa.-^vhettfcLfc 

4«5:< fc *>X-30Xo-X*SlM;iX54 v-£J8lvt 
ft. 

[§9*81 8] r 74)VY?47t$.j.—?>h-kmU- 

ho&MttK t fcxo-x&swix?-* v-*«<ots 

[19*331 9] 7>f^H^^XtSj.-^>'hi&SISW- 
6 1 7 SK<0*&. 

(is*Ji2oi Si-^vhamT-^-Yv-ftsvxir 

n-^^-y-zhDNAt^WXy^-fX-li-tto. ffl 
^^ieoyyKS'ftaj-r 619*91 7 

1 9ov^-rnA»*cgsaos n p s^ai**. 
[I9*ja2 1 1 s ^-^vhiasgx^-fv-ifeswir 

n-X^^-yyhDNAfc.'WXy^X^LA. ffl 
ffifi^^U. &kK*£j£3;h*:DNA»£#*f-f.&i9 

[0001 1 

IAn«l|-t«8tNMHf 1 »*WI«0DNA# 

tB^ (Single Nucleotide Polynorphisns; S 

NPs) ^««tCRI-r*. 
[00021 

*»fc*i.^>ilTV^yyA*01«SSft (Single Nuc 
ieotide Polyn»rphisBs;SNPs) cO^SWitBS^TV^ 
6. 

[0003] y/A+01E£SJ8l#H0 0 01gg(C 
loft&tv^TfcO, «®Atov%TK^=Sr»<oi 
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C00 04J \X<o}^nysj±\izW\hi&mm&(r) 

mtf#mxt> 9 . *tuz& t^^mcomm^mttix 
[ooo5] mE&btix ^&mm&Mm\m«G 

[0006] mti&aam&t&m'rzimk lxh. 

DNA^-*>^-£fflv*fctggglflftj^ DNA7D 
X D N A7D-r b DNAO;W 

- ^ a >zt mt v mux * m> . 

[0007] fil^^-o^fiScO i &&ag|co& 
tfiCWU SSCP (Single StrandConf iguration Polym 
orphism) 4 V^-*'— 77 (Nature Biotechn 
ology, 17, 292-296(1999)) .DASH (Mature Biot 
echnology 17. 87-88(1999) ) 

[00 08] 4fc. 7*94 D N Afiigfite 
JSfcfrdfcSfc. :r^v-<03' 5fefiS^-y y ^t: 

ofc9"f&. *i*C. T54v-tf>3' 5fc5g£$A-f- 
3 >&WZ—^ J tttZT74 V— £JfJV>T PC Rig 

(ARMSramplified refractory nutation systen; N 
ucleic Acids Research. 17. 2503-2515(1989)) &£i> 

^ hi&it> t $tiimn®&&zm£ tat** 

[0009] SSCPSTti^ i*mDNA#m§tim 

-enccsfcT^aiSffifcs^^s^t^fgfflLTi 

[00 10] ^^-r^^^i^ DNAro- 
yr^~C0DNA7*D~^ *-y-/hDNA. DNA 

[00 11] DASHTii. 4>9-ijV-9-$3ff 
X. ^— yvhDNAtm— ^DNA^vf ^51^ 
**** «BfflM*ci9-fV^-*W-^-a6»feJ8-r«je 
MS^&tf&#6SB8U ^ 7 hDNA*c 
£H#*>*B*fctt 2*<a*mhX$m<&K *S i t £ 



[0012] ttl^RKzfi^D N A«SfSn»ft£ 
[0013] Witf. NyrenWl ^yhDN 

Afcr^v-^vfrry^x?^ ffi«S*MI»S 

Tfttf**eoyvK«rATPfc«;L ATPC/Py7 
-£KJ:9. ««Sto&RJSTtt 9&**l*SB ( d N 

tp) *»9. j>NAiaaaEfWk&tt*m e*ra 

^V^^/) frtBRLTtl*. >^Dy^>i/> 

7i±. ¥frwmm*m\^\\m%%DKAum^& 

^V^»fflV^SNP 8 «UK«fir»tTV^ (Anal B 
iochemistry 280. 103-110(2000)) . £0!*t6tt. ft 

[0014] 

A<iB^*SfcO«9fS®t k ^«S(c»LT^9, 5 

[ooi5] a^«*fciijsiyyyAa»?DSN 

Ps&£<0te. ^A^P-T^SNPs^>«SA<OSN 
Ps£it^*ftH#&pc&&. -«rt>*. SNPs 

^^&^Hanm»PKc^(ctti$£SNPs<»vi 
wA.6»«rflRsrf3»ictt^L^ 

[00 16] ZtL£Tlzm&tlXi^W«*mXl±^ 
*-^yh£**DNA®«£PCRia®U «*>*l£ 
DNABf^^y^hfctTfflV^V^, ZL*M:*>P 

[0017] DASHTOlMf-«. t*SL5fel$£:7 

[0018] ft¥«KfrtttB^/M D^-^>5/y^ 
tt. toy>«feATP«»LTfla6WlStJBC« 

4®c0dNTP ( d ATP % d 
TTP. dGTP. dCTP) t«l«litt(dtiw£ 

&&%£tnix^<<s5&tft > &b^oRim > 

iHH. S6Sfty**4r9*#^9fc:ar*toJWH»»o 

[ooi 9] znmzxu, tmtmxitM-* 
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mms^-y^^smwrni^m^b^t. 1 
COO 20] /qoy-iry^^i, gi^j: 

[ 0 0 2 1 ] ;t-f a is— try U y?Z D N Aggg^ttJtJ 

r- V- 3 v*#o d n Aa*#«r-e& &atc:-rs ^ t# 
[oo22j fMB^awji. a&f^Bt. a&?fcjiitt 
/^Sft-rsfco-cfco. iae?-DNA<o«esEfra, & 

[00 23] iOHifflfcli. 

DNA&m&iMms axmk. sic. isaossn 
[00 24] sec m&bsNPs<mammzt$mz 

[0025] 

DNA7"0 — 7 (~T*7'i~7—) *^-y-yhDNAt:/\ 
[00 26] *>t. *mtVii* DNAro-yc03' 

^k-*-6ffl»ffl»^EA>\ 3' *S80/vf7y^>f-fcf 

t>T&& (~$C$& : Kwok S.et al .Nucleic Acids Res 18. 
999-1005(1990). Huang H.H. Arnhein N. Goodwin H.R. 
Nucleic Acids Res. 20 4567-4573(1992) ) . 
SNP am%.?-y<y h<DDNA-rVrp-hCJ:&T 



wi 1 dtype&Jtfmuta 

n t icffl««=3r5iasJgsas-«j2 oor^-f 

[0027] BtfilW^'f o^-- ^•^i'V^-CJi. 

aii i «s^<offlaa»s»cfc j: 94 1 & en y 

fiStfoy VK£ATPfc3l»Lft¥?ft3fc£Ciaj-*-*fc 

[ 0 0 2 8 1 fflfflSfWIR^ftfftCj; 9#*>*t 
fc2*»£BP3t£Jflvvt4HSU SM8*tfi]fl»ilRj££ 

[0029] *«WCW. v-S:^ki-*ffla 
hDNA) 4>oa^ga#7#ft|. iEJS^ItS 

[oo3o] ««sH*«Ri6*«jec: &«&tctt. aao 

[0031] hDNA<OSJJ^#SLT> 1®8t 

It. ^b%h&WBm*&*\zl.xmL<r>zr ! ?4-7- 

[oo32] m*<v£mtcis$tii,&#<7>ftmt. a* 
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[0033] 

[0034] m^wmimkKc&5&m®zm& 

KTPitoLXnWm%M&*ft%t>*h. DNA* 
•J ;* 5— tffcJ: 0 D N AfflfcttmaWraSEs&t l o^-jB 

RJBS!l«HJf:U-C^W&. toy >®«dNTPA<l 

[ o o 3 5 ] eo y >mtx)vy y 5—- tfCJ: 9 atp 
KSSBiSii. /Pi' 7 x y—tfcvtf&TX-tUi/y x y >-£• 

£JnS<rfc* s 'C§&. 4aodNTP$-lffigr?-3jlBS 

&x-$z. 

[00 36] Z<0^ S$SHOdNTP£#jBl/Ci5W>R 

5— tf^riD^Si k»mk<nWkk VxmkUhx^h 

(Science 28L363~364(1998> ) . Tt9- 
*»iATP£i>4HS*£C9T\ f6*^fc4r#?£J6*«S8 
■^WCfer 0 %3K5^«T e 5 — fcf£ AilSrV M$fcjfr<. 
T»#«91fcfc*. £0^£fWL-Cffi?E*5&**J® 
-^fcldU *-y-y hDNAtiO. 2pmo 1 efT&Ofi 

[0037] *%&lkiM ui,->r*i,vy<n*.%ti& 
v^iffi^ffiSWSfflor9'fv-o3• *»**Wi3' 

s a.-T— ^ g vast mmim^h j: 3 tatt 

0>X-h *) . & D N A«OS£|£gW'KH'fc:#a<>5 

toy >®mxtt&$tmmkBm-t umvz&xz 
nx. ism&iii-r&kzzim&eibz. s&fc. j: 

98@£S: S N P s mm>& V *tt£SW3: 5 a.-? V K>5 

4 A-F *M 7V>D N AOffllSlSllfc — Scthyy-1 V- 
28£/Bvvtffl*§gteJ£»5£*TV\ fl:^«36»ff»t 

[0 0 3 8] <3SiS0»l)01 (a) - <d) Utt 

at j: y /vf y y y-i >> a v* 5 ^. xw^^t 



[0039] £g££trD N A*>4> l#«#JS<0:?-y 
•ybDNAlK ^S&#*^V>DNA*»fel*a«® 
0^-yvhDNA2S-. t£Ttt 
»4 0 0SSft^>a^SDNA*ffll^*J, fcfc*/,. 
t>->fc:g^DNA£jmvCi»&V>. T54V-503' 
6 -9 — Y"/ hDNAl, 2«Sa-f- 

5" 3 V^tlfci^S&M 3 <0«lgfc:--St*-*> J: 3 1:^ 
IfStutl OSS^O^-^V-SSfflV^Ts *-y-/ 
hDNAl. 2fc/vf 7Vy4X%1t&. DNAtfy* 
5— tf. ffi«a^*<OS«fc^dATP s dTTP s 
dGTP, dCTP^Sni.Ttt«a#^Rffi»ff**)* 

s. Huc*^-r5-fv-j±iotg^grft&*«. -« 
«fc 1 0S«S*>/b 3 0 SSJKorrM 

[0040)01 (a) iCjrrtmX'^ 7yJ-?-5<0 
3' *Jg60ig£ (G) ^-y-yhDNA2C55jL 
— f- is3><>y?im&l&<ZQ&3<r>1§& <C) fctfffi 

*rc*>). DNA^y^<5— tfCADDNAaciaffiw 

[0 04 1 ] SI (b) (cSrrM-Cli, T^^^-SO) 
3' *®6<r>mm (G) fc. fDNAlOSa 

vcowii«:^sfia3^as (a) 

»T*V^«>, DNA^y^^-^dODNAatCffl 

mi^asmkLx^M-thvuvym 

[0 04 2]5fefcitt^L^J:3tc, ^?*9—tftJ: 
*»3K^fflv^Teay v»£8iasf *«li:t:«tO. 01 

(b) c^-rwcasiv^wttass^ 01 < a) 

[0043] LfrU * -y>yh ^XpXJiXJ^f 
[0044] -ecr. J: 9IEWtc|!^f:8ffl-r£rt:tf> 

^f'Zr Tz£^-9<os^ii±, r5 fel 

a, xji. 3®mB<ommmowmz, *-yVhn ! { 
NAi. 2<oE5nt«?iwr=arv^ (a) fcufcjs<r» \j 

[0 04 5101 (c) . 01 (d) fc^-r^-fv- 

9«, 3* 5taa6*>4,3asa<ofeitoaa*«, ^-y 

•y hDNA 1 . 2C0S?IJ (C) tfflttm^EW 
( A ) X~i> 0 . "7-9«. 3' *a6*>t3SS 
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ttJTCUL ?74^-9<7)3 t *3g6l**-yy hDN 

[0046101 (OfciRWCtt. 7^V-9<0 
3' *ag6tf>£g (G) fc. ^^NDNA20$a 
-T~-^3^O^SrP^^ttS3<0aS (C) 

d<0*§£\ T5>fV-9<0*~y-/hDNA 

^>3*iSBofiMT. Aiwars^vyf^iaa < a> 

C0047] 01 (d) ic^tWCli. £*Uc*tLT. 
7*:Mv-9<03' **SO&£6 (G) fc. 
D N A 1 CO $ jl-t—^ a y<^F*S£^C£ftg 3 COS 
&<A) fctftHfT&t*. «lcr>4§^ r^>f v-9co^ 
-y-yhDNAl >- a V«>«£l&St'<*tt 

S3' *flS6*>^3ii^@^{aS-C. Al^^^V7 

f« (a) ^^-y^bDNA2o^<oasrcos 

SfcfflMT*^^. 7?<< V- 9 CO 3* *fig£3££$ 

>^B^mtobLT&&thZbl*%\ f \ mi 
<b) £01 (d> bTli. ^?ti<?)&&?i>, *-y 
y h D N A 1 fOS .x-^r-^ 3 V'Offifcfcll'Ciflfll 

3 f 5wa6*^#fi»^^^s*t3Scv^a«fi[3WB* 

Zti%^£ilzm7*LX*>6tf* HI ( b ) coJ^&Kte 

*-y* h <o^i^j(c j: -> x izmmimwb o * 
tit tn. B2am47?4v-*m\>Mzb*e> 

ffl«ffi^$r^>r^>f 7-SNP 1-1 SJBOfcfcfcfc 

m#$Avv+vhi)>%wmm&&&hzbiMw 

AGTTTTAAGA GGGTTGTTGT 

AGTTTTAAGA 

AGTTTTAAGA 

AGTTTTAAGA 
r^>fV-9 (SPN2-I (i = l. 2. 
bLX. AXfi^r S £ J: d 
5co3- 5t3S*fc5' 5«a^rftifc:3^B<?>aK<o«S 

T*Afc*ifcaT*>4WI < 7*94 "7-*: SPN2 



6. HI (d) Ttt3' 3W*63aHEBfcAl' 

$ y *Mt*JBfifttc -o<os x v ^ 

J: 0«X(cffi«SlfM«4f^v\ A* 
Wfctt02<O:r5>fV~SNP2-i < i = l-4)£ 
fflV^^^cO^eS&Rfcl^Cli:^^^. 5fcfig#V-y 

9 -fv-sNP2~i TttftftS^liSfefeV y 

ffi8&mmzft*>ti%\\ $jt-T— ^ 3 vco 

-f wc i> m t J: ? £ 5 r b & . 

Vk*>*>. mi (d) <0«^fc:tt. SI (b)<o»jS«c 

Hit. r^>r^-9#:?— y? ^DNAl^$.x--T'— 
£'3:'^ll£l^'<£ffia3* **S6tf>fe3iggB<o<a 
at 3' jm6bv. «*rc*v*fc*>. ^o?^tc^ 

[0048] ftfcitt*JiL*:J:3fc:. ^7xWM 
V>TATPt^7xUVt&Ra;$^T»^^ CO 

( d ) &Fr?mT\&tmtf&mztvr. mi < c > 

[0049] @2te. IdtRlTffimU^r^^- 

l0050jr9<fV-5kl/C* 3 ' 3fcfiS<0&£*<#3 
=2r4aT^4affl (77^7-^ : SPNl-i % i = 
1. 2. 3. 4) tfffffcttfflLfc. 75>f7-SPN 
1-1 (1=1. 2. 3. 4)li.BHPH» 2. 
3. 4<O2O£g^Oig&B0l£#^. - 
[0051 ] 



GGGTTGTTGC : (E^HI^2 ) 

GGGTTGTTGG : (U3?9#^3) 

GGGTTGTTGA : (S^I#^4 ) 

3. 4) ) -i. i = 1.2. 3. 4) SSHffifcttfflLfc. 

r^-T^r- 7-SPN2-i (i = l. 2, 3. 4 ) li. 

5. 6. 7. 3<D2 0i&mg<mmB&l*frl. 
[00521 



AGTTTTAAGA 
AGTTTTAAGA 
AGTTTTAAGA 
AGTTTTAAGA 



GGGTTGTAGT 
GGGTTGTAGC 
GGGTTGTAGG 
GGGTTGTAGA 



: (EWS-^5) 

: (SW»^7) 
: (SW#^8) 
[005 3] H3fcL ^-f-i/3^^^-y7 

/ 
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[00 54] ^y^hDNAIi^-f-ya^ 

TCAAAATTCT CCCAAC 
03 <a) li. *fig^^5' ^fiS»rfiI<7)3 

>f?-SPNl-i (1-1, 2. 3, 4) ) fcflUr* 
^<Of^Offl#^£arr0. 03(b) I*. AXW 
£3* 5feaS*^5' 3^frffl^3^Bfc*;V7y?-£ 
Atl^r^-fV-9 (r^7-SPN2-i ( i - 

1. 2, 3. 4) > tm^ti^cmnmmBLtJKt 

mtthh. S3(a), @3 (b) fc*rft8«lte. 

>fv-sPNi - 1 *w$Lft^<rmms.* i o o 

t LKfflttmSSi&iTjtt. 7v4 SPN 1 

-i < i=l. 2. 3. 4). SPN2-1 ( i = l. 

2. 3. 4) <Dt>b<D*v* () rtfc*crS«ili. ffl** 

[0056103 (a) . 03 <b) fcijc*-®«itt. ffl 

Atr-jWlft (lmin) "CftS. 

**-*[ftil37. 38. 39. 40*5j:tf4 1. 42. 4 

3. 4 4<9B|f^0^fc»VvT. DNA^U;*^- 
IS W& IrtiLO&n bZc& d ATP, dTTP, dG 

TP. dCTP^ v ^-y^hDNA. 

[0 0 5 7103 (a) (C^f «t3fci. AXW3r$*v 
y^A*lTW3cV%^>fv-5 (r^v-SPNl 
-i < 2. 3. 4) ) fcflVVWfr&TIi, OS 

3 7-4 0k^rj^3fc:. r^-fv-sPNi-itrj: 
&«»S#^6ii»r&ffiSl3 7fc. SPNl-i 

(i-2. 3) tx&mmmk&u&izmrzims 

8. ft«3 9^^K«Wolttc<v>^mti:o^ ip 

r^>f^-SPNl-2tJj:t^7 , 7>f^-SPNl 
-3&. ^7>fv-<03 > *5g^SSh^-y^hDN 

7-^>fV-SPNl-2iJj:tX7-^>f7-SPN 

1 - 3 ic X & «5fc* iT ^ 4 v - S P N l - 1 ic x h mt 

[00581-*. 03 <b)(c*r*J:dfc. AXWfc 
3' *S&&>£5' 5id3:frfa<03££BtC$*v^£A 
tl^T^-fv-9 <T?>fV-SPN2- i = 
2. 3. 4) ) fcffll^^TI*. &&4 l-44£^ 
^ J: 3 \Z.7y A v-jKtK&#-h# 0 . 77>f7-SPN 



[0055] 
AAC A : (ffi?lj#-t9) 

2-lfcKW*l&tS4 lTtt. ffil»3 7i:KSSO«5K 
3IS^^. r^>fV-SPN2-i ( i=2. 3. 
4 ) (C«^*ffliS4 2,43. 4 4Tli:. *&*3Bfc#t* 

[00591 <r<0J:dfc. AXWK3' 5|38a>*>5 , * 

<T?>f V-SPN2-1 <i«K 2. 3. 4) ) * 

[0 060] 03 (a) . 03 (b) fc»VVT. r^>f 

< SPNl-i ( i-2. 3.4)) 
t»37. 38. 3 9#J:lf:r^-f v-9 (r^-f^-S 

p n 2 - 1 ) izmth ffiH4 1 « . mmwzRmtzz 

*)#)4 0 O^cOffi^^^^/utClh^tT^ 
[0 06 1 1 J:0jE?l(CSNPs^ajtn:5. W/P 

-SNP2-USNP2-3»^. SNP2 

- 1 it $ > hic^-f y ij ^ x trffl*ia^«- 
v\ — *. sNP2-3«v«<^K^>frfc:^\>fr»;^ 

KSff (dNTP) o*«fc:J:04fi£t^eoy>Kk: 

\z&mA<ny;A*izwx&&& ltv^snp scoaj 
^Sfc fiiSA^y y Afc:3Rii& s n p s ofctfSg 
K«rlt«L. SNPsh^<0fflKB9«»i^S^^ 
r^Wcli^*c^<^«cfc:o^TSNPs 

oysj*m±. te#AoyyA|ig±£a£LTSNPs 
^ir®^sNPs«aj^ii±^i%fiLhT*o. 

^OfflK5r^rSt^S^5%feLL"C*^. fftfcfe. 
a^AW«CU^T, SNPs^tifc^l%gjg 
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WifflKTAofc. zzx-wiftLtcumim^x. 20 
t&bzhtz**). i%mmgxrfr(E}tziX5ii-ti> 

yf^t. 03 (c) \±V<(tl>Y9-<7b$.*-i>>Y-<rm 

-e-Ofc?»C^fl6V^^H^^T*St<^^36S (0 
+OSrftLJt-r-^> tSa-^V^f^fi (0+ 

TaBSfrfctfTSKLfc. J: -5 fc. 5 

a-* >- h<0Jt**»±** & t <74 H * -< 7&*0>{m 

1 5 a-? >- h# 1 %m&cf)imx-i>miiiiM1ltCh 
[0062] .Tc^$££}®£ £ hlC^bht:MZ^ 2* 

rawc sn p s&aj* i tmntrzhh . 

[0063J 04ti. *^<7)Sli^ 1 <MC^BiJ£<7m. 

miwm-hmvhb. 04 (aniRjss^ooo 

^7ra4»»C^--yv bDNA4 5 tr^'f "7-4 6 
^AS*lfc«SSSr^. 04 (b) -tWRKSfg 
200W^7TiSCDNAdf^7-lf, 
OS®t*6dNTP (dATP. dTTP N dGT 
P. dCTP) WMtbK. ^W48T^J:5C ffl 

APS -*-X7=r>Ol'?x-H . A 

TP^P7»J5— tf*JJ:V/W^7iUy<>jDi*. 04 

-rfc<OT»0> *~>"*-v hDNA45. 7"7>f7-4 6 
fc«fctfffltfc$r£dNTP4 7tCDNA#l>^5— ^36* 

NAfc^trttTtfoyvK ( PP i ) 4 9jW<fej£$ft. 
6. 4J«?*l*eo»J>«(PPi) 4 9©»flS»iff 
^««ffl4 8<^J»»^g^fcltf8LTffi9&a*l* 
dNTP47fc^LV>. 04 (d)fcL £j££*Uteo 
'J yfSt ( P P i ) 4 9<0«^A«AP S<0#ttTfAT 

Px»W7 y 5— tflcJ: 0 at p 5 0t=S8ft**t*#®£ 

£.04 <e)tt, ££S*UtATP 5 0*^x7x7 
— t*<0itffTT/Pi/7x U V£»fcLT3fc5 1 (hi/) 
HfcT6. .TOlgL KS#x«t»4tJkttC. to 
'jySWiATPCSaftStl, ATPtt/^7xyy*K 
^fcLeayvgtPPi4 9 , SrS-fifr*-*. PPi49' 



\t % ATPX/P7y5-4ftf>®ST, Wtf, ATP 5 0 
t^*))W^7xV>tSJS-tb. *Sfi£«h§IRfEa<4 0 
0S£i-C&3*l£fc-t&fc. lOO^-y-/hDNA 
tcm-£ffi*iSa<WIRj£-C4 0 04m>eo y y&4 9 
Wit&tb. AT P«RJ6(CJ: 9 AMP (adenosine «on 
ophosphate ; Tf/y^ • —'J V») fc fcTo y VStX 

»$*ts . tro y vHJiHVAT p fc38»3 #1. «JtR 

10 0 64] ffl^#£RBJa»<0ATP3y£RjEli. 
0 3 -m 4. iiT V >6 IBtaSL&o-f - 9 £#S1 L-T 
J:3fc:. -HJ-fcAPS, 0 2 *»»fur^ 

tmtb. fBfc&&5 l»ieoy>S4 9<0*l£a. ap 
*>. »Sfflffla4 805DNAaS«CitWt6. 

[0065] 1 -en, ««a^«<ossd n 

TP4 7ttN (=A. T, G, C ) 048^X^1- 

r, dna^'Jj<7— tfkfcfct:. i#awmfo*~y 

•y bDN A4 5 , 7*94 "7-4 6 ££tf£0S?ff* fcAft 
IZtWX-Zbfrty. SeWRK-CDNAEfiJ^^fi 1 

^»?<0®i>rMt. «*«a^j£<0S®dNTP«^ 

-e*iN (=a. t. g. o <oaia«tc3fc&fcjs»tcK 

[0066] 05 (a) ML l*a«®<0^-y y hD 
NAC02fc^t7 , 5'fV-9 (XXmcS.X-?y^ 

(ON ( = A. T, G. C) ) <«@dNTPO». Xtt 
d d NT P<0*£fflWt 1 <gSco»Offltf0H*gRl6$- 

it*«JiaiS (0HdGTPt^> SlifiWKOS- 
m^X*)^(>ilb. 4Wm<ON (=A, T. G. C) ) 

<?>±X<r>WR<ng&<i NTP «r^Jcffiv^T-gv>®jac 

3S&(0CdNTPsfc3S*) bZtiMLt:®X'$>b. 
l*H<i3fmo K0M13T**. 05 (b)«, SCR 
itat^X-. 05 (a) i:(lfc^-C^)t/<-^^5 

[006 7 J £<0tR|-CliiSft4»fcApyr ase^ 
S*, ATPfcitApp i£#»LTV^tf>-C\ 

WHtfWLX^b. SSfJDNA. ^+S,*v^idN 
TP (S»:T>f^^y4^S) ^ddNTP 

y ^ttK) fcttTOHtjfc LT tro y vK*<#4<t 
SiktlK, ^fbK**i&. Apyrase^Ui 

O y VfgLt&t,** VWt&tb fcApyrase $-Jni. 

[006 8] 05 (a) . 05 (b) (TMmtmSm. 

*> mmm^wmsmLZTfrt. m (a) tc» 
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I00691SI:, WL<mWtt>b. 05 (b) OA 
v^^yKr— ^fc#att**fc % dGTPCO^Jni. 
05 (a) <7>m*m&bm5 (b)COrty?7 

vyFT-fcmtmmT. hsw^ksdna <mi 

3) Zftft+hZbtfXZ%\\ LfrL. 4S&OdN 
TP$r3D^^@5 (a)Ofl^g^ 05 (b) 
cO>W^^VHf f -^OfiWtLT. 1 2f30g£5* 
LTV>£, 88£/>TXttm^^Ol/7 8Tfco*<0 
T\ ^K, 7 h^t ^V^PWD N A^) 1 

[0070] £<0J: a^ttSODN A^ff«rsW 
dNTP*^LT^^*yviTC*^ ZtlbV> 

[007 1] (^JfeM2)HttM2«SS^^2^D 
Wh. m2lzjfrfy-7j-7-9e>J;o^ 7v<\~? 
^S28£fS&3-£T*-:/v hDNAfc^vf Xy*W 

[0072] H612* mm2 zwiwr&®?t>z . m 

s&i<oro-x<o3' *ag^:^UT^-y^h 
d NAfc/N'f x y ^ x-r& c: k j^ts ^2<oro- 

0612. ^107*0-^3* 5fcS8fcm2<OTo- 

75' ^tmmLxmi2itt:774v-<m2<D 

[OO73]06 (a) (c^-rj:3tc. m<0Tu-X 
6 l?m#B<?)f-YvbDNA6 3b£&lZ/\ 

a ry r-fx^<o^:-h»*«§-c«>& 1 5*g&ji*£ 
3 0&£H£&o. f§i<oxo-xtt£T<o*-y? h 

DNAt im&w&<?>$mtzfrfrht>?&\4 xy r<i 

3 ■ *J§#^>f r**^* 9 U*r K 6 4 b SilT V> 
[0074] t>o-oe)*mbLX. tr. Hv^yrf 



1 S ^ - 9 > h fcffi«W*«i *t y i/ v- k m 

<r>3* tt*r47**is?fu**}ibLxmm# 

^ *y=fv-^>fy-v 3 ^s£u immmk 
#mzi>v*7'(jv}z?47T\$tfi%imzt>&\ ceo 

*5lzLX7<(JWfi<<7b$*-?>'hZmilLXt> 

[0075] 06 (b) &rct£5lz, miC07n-7 
61(03' *Sgfc®^LT. 5&mki)>t*6mm&>% 
3£^&2<0Xu~X6 2#. ^-yyhDNA6 3 
levf Xy^-rXf*. m2<0rn-X6 2l25' 5fc3S 
^y^KS6 7k^KTt5 0. #g<C$&l*)ro-X6 
1<03' 3i1ftlzmtj-&. S&2<0Xo— X6 2<93* 5fe 

«ttffl«a^«ot6jjSi: & #twN>f x y 

[00 76] 352 Wo-X6 2t;L S^icoro-X6 

lfcr^LTB^LT^-y^fDNAkA^xy^ 

^6 1 k^2cO^-a-X6 2btf*-¥v hDNA63 
tovf^y^XLfc««tt. n®0^ffl*ia6 6^ 

^$ft v n^Roeoyyg!6 8*«^r&, 

2O0rn-X^^LT«StT^-yyhDN 
AiCV W X y ^-f x-r ^ CttgV *f|Rtt£&6 ^ b # 

•c^^. zzxi>. micommbm&iz. &i<o-m 

-76 1 bm2<07n-76 2b* *)*£h7?4*?~<0 
3' 5^fiS0^6^ ^7hDNA6 3^a-f 
9 ^*Sl^P^ifiS3 5(C<^J:3 tzmtZtl 
ZZbXhZ. 06 (b)TI2. ^-y-yhDNAii@ 
1(a) tz9jkLti£olz^ &l<07a-76 1 bm2<0 
2 X DSrfcT^ hD N A 6 

3^vfxy^-fXLfcfc* % x5>fv-<03' *agfc 

ft^^6 (G) k. *-y?h{4gtf)JS£3 5 (C) 

[ o o 7 7 j 06 ( c ) fct. ztuz*iLxmmmm&± 
t^^^-^yhcoDNA^/wxy^xu^^rc. 

«1ffia#^^^j©^^V>. 06 (c) CijrrWTHL 

r7'^v-co3• *ag(cj>^«S6 (g> k. z<mm 

£tt&th*-?v hDNAOfiBcOSS3 5 (A) k 
tefflffl-C&U. LfctfoT. 01 (b) "CiiWL^kB 

ate. 77j^-co^7yr4X£Zi>i$&mmtf 
jBAstLiztamw *m&mTK. 01 (b) xm 

WLt:&&b&%'). 03 (a)(077>f7-SNPl 
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- 2 h h l**S N P 1 - 3 <r> J: -3 fcffifflTfcv HC i> 

[0078106 (d) tZ5r<?£o^ *$mm2T 

m2(07u-76 2tf^<<7V?4 X*?K$ ?~y 
*/ h D N A 6 3 CO&&<?mtli)*OttmiZ. $jl-v—zs 
3>69 (H6 (d)^Tii. Jg£G)#*9. »2 
Oro-r6 2c03' *3S**£3*g&B<0^#TT& 

*>^>. ifc^2oro-^6 2J:0^ 

fc. r^v-<03* **8£fe*fig6 (G) fc. i<o 

(C) fctffflMT&ofcfcLTi. ^«*§3liSa£S 
n*^. £ixir^v-£-ooro--:r6i, 62 
^fiftfc-r&CiKOSMI-C*^. dir. r-S' 
b>6 9 (06 (d)<O09T«. G)#*£*&££tt. 
^-^^bDNA63^ti6 50ffi?ll^t. $&2<0 
ro-^6 20S^k:^fc:ffifflTS>&i&^. S6 

(d> *>«-CkL »2c0To-r6 2O3 t *S3a>£3 

[00 7 9] ftoT, H^91fc^«(CLT. 

»6 acr>&&<r>%mm&^m£± oia^s zttzx 

$ 3 ^ftffi««»S-r * J: d 

-f v- 6 2 £att LT i 
[0080] ^fc:liV>f^H^i:lX$ jL-^vh(cffl 

v\ 

[008 1] 91^)70-703' 5teag^$ a— 
a >tfifctettmi. m2<oyx*-7tfmi<VTu--7 

fcfcS LTBSft LX v h DN Afc/ vf 7U *r-f X 
LTfcJlv*. 

[00821 (ISMW3) SNPsSrSi'^icML HUSK 
1fvr^^DNA«riteiJt. a«<Ofc3£Efc:UJ;dT£ 

^SODNA(C«t^DNA«rPCRJi4@LT«ttEir> 

li^$tl^DNA^>-r^<0--fflSrWO^fL. 

m^mw>DNA (loo- 200b) znmpctim 
fatnmtffrfrt) . pcR«^i>^Yfrs^afi 



tO. 1 f mo l&TTtHttPC*» PCR^U-Ctf«i 
[008 3] ^SSfi?93«. 5?tfcfl2T4j«L 

Kmkttmm&mwMLx. nm. mmmk&&* 

[0084] H7«. mi&m3zmitm?i>9. w 

Lx&&!mt:to±i*^&imimm-zm?2>&. 
[oo85] sjb&fc^r 5- 

-X^0@(«gf*:8 1 C@Sl^^-y7 h DNA85 
fcT^-f V-8 6 £D N A#L> * ^~ fcffc £ 1^ 7 7 
T«*lciJ<. *<0*S:3L 04 (c) Tg«HLfc*:R8 
75>fv-860^ffiffifi[82^m$n&^^ 

3TfcL ^JfcffllfcHSrO. r^>f^-8 60«ffia8 
2 cO#SapgT'«i^t^@0^SB§SSl^.< ^ 7 r »KA 

[0086] J?r£<Offl*§08 2<7)&£iifi!H,ti 

fmrmmmm&RimT l . r^>fv~86o^ 

18J§a8 2(C J: 0^3*t*:ttffiS8 3 1 hD 
NA8 5t:J:^Z2a[coDNA3W^^S^. COttS 

tO»gfflMa8 2kr«t *?»«S<tfcffl«a8 3tt, X^r 
yjr^vr— fcfR^^J:*). loTopr^ix^H84 

[ 0 0 8 7 ] ffl«g*»£«JBrT*x*y * * if 

Afflc05' 508^3' WMofO^^WH^ 
—3' x^y^^^r-^fi:. DN A 
8^3 ? 5fc»*WM!?LTVv<3* -.5' x^yjr^V 

r-w*^. r^-f^-^3' *s»ov^^ 

3' -5' **VZ?UT-^lim&tm\K 75>fV 

* 5 KStC^^r<^A>A>Tfc&. 5' -3' x*y*? 
VT— 2^«DNAC05' 5fcffla>&DNAffl£# 
m-fhtf. *-Y 7hDNA85^5* 5Ma«rfc~X^ 

<oa*ta«c8i(c:HSL^o. 5' 5iaa^©ur. 

5' -3' x^y3f^vr-Hfk: c ):0^-y-y hDNA 
^»S:S^^«J:3^Lrfe<* 3' *fiSco$x^v 
^J:^SES<O^S4S:fT^3iS^(cli. 5' -3 r x^ 
V*9\sT— *im\,x\^b. 

[0 0881 *v7T-*\Zimttf&+h7y4-?-- 
8 6lidcO^-yybDNA8 5fc:. Si/. 
4XLX. 754v-86<om:ttm&82tfmg&& 
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[0089] 7?4v-Q6<7m&mmQ2<?>Mmz 

10. nftWVvV>&&7ifi£&itilh%><r>b~t 
h. W^WmS2<rm^ fflffl®8 30 N 5' -3' 
x*y * ? ur—fefRjCici *)M t £ m Bff 
Srdt^fc-fifc. ^tfm®0<^gffllia8 2c7)^^ 
£9. (mXn) #^eay>K88#^S*i*c: 

[0090] (mXn)WWD'J^88A4«? 

eoy>K88ttATPfcS3&3iu ATPIi/P 

yy^s>ffcLtroy^pp i ^^tc^tr 

Stf. ATP££9/Wv7xyyi:ra&r&, 
fifoT. m=l 0£f*ttf> 10<OtTDU>K^J«lil 
OOD N Affl*i«£^* £ fcjft l 0 0 0 Steffi $ *i. 

^it^iomao^^^r. 

>is>?%b'£:&'<X 10 0 0 0 . 
[00 9 1]<^ffiffia8 2^jS£. «*8S83<0# 

5' -*3* x*v*?PT-*ffc:ft* , t. 3* -*5' X 

11. :T7-fv-8 6tf>3' ^fcx^yjr^T—fcf'C 
-&hLT:B<. x^V^^ur— bf^J: 9 Sa-t—S' 

3' x*yjr?t,r— tf«tt#fc*DNA*y*5-* 

[0092J^no^t>. ^-y7hDNA8 5t:r 

tf>3' Ma?**. $x^**icj:9ffiffi»#^ra6 
£3£fr£i**:9. 5£fTL*vU5fcLfc9LT. 

[00 93] (m&m)mtm4iz. wswtvjv 

[00 94] t£T^fc&6DNA2;tttaHfl£& 



[0095] ^ii64aor?^7-»ttjA{:-r«4ni 

*C«^oJ:dl£L^KIt»»m^T<>Avn 2*. 43 
0X754 V-tflTC* < S*<9S N P s £PiB5fcftajT 

&&£3fc« v^^^jfcSNPstcitisu^r^^v- 

[0 096] 08. m9l*mmi4cODNA3m&$gi 

wasto-isaa 9-9 k^tes-cK®*- t *)*m 

[0097] ^mmx\t. ®mi#mKbhBV£^y 
T101il:E^fe^/H02-i, 103 
-i. 104-i. 105~i ( i=l % 2. - % N) 

X106-i N 107-i, 108-1, 109-i 

( i = i % 2. n > -r^j^-cowmiz&ft 

*tlT^*. — KJSJHr^lOO-i (i = l. 
2. N>3^RJC-fe;H02-i. 103-i, 10 
4-i. 105-i ( i = l. 2. N) tzmrLT 

0 0 feKMHciV 10 2 2: t cot $ftT 
V^&. R^at-fe/HOO-i ( i = 1. 2. »v N) 
li. hDNA^O^Ml 1 0 
-i (i = l. 2. N) tfi£K2iVh. Rjm±A> 

t^K,»ea^HO0-i (i = l, 2. 
N)fc:^A$n^»Cffl[l 10-i (i-i, 2. 
N)li,^i-fe/H0 2-i, 103-i, 104- 

1. 10 5- i (i = l. 2. - % N>|C{H»Sitft£ 

[0 0 9 8]ffiaffl»^Rie(c5feS:r>T. T7>fv 

1 ( i = K 2. N) k^-y-yfDNA-i ( i 
= 1.2. N) fc$r. -eil-rit+^icyN^ry^ 

zcr*^ RjB«-fe;H0 0-i (i = K 

2. - % N) fcr^/L-fix. 4acr>dNTPS^S7S«:Ja 
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1 o o 9 9 1 temmmmjtxzx ^xn^tthit^mt 

111. v4>*lW~. X«2<X7U-fe^-05£«aj 

SSi i 2T\ KftT-yri o i<?*mi%®®frt>&ft-t 
1 3«r«S**ri 0 l<0lgfflfc:«)oT^5SL 

[o 1 003 a*. }&<mnmmk*wb+v7\ 

tUtetzft/tZftmLXitR^. 

i o i o i ] 08. m&ik?DHA&gw&mT 
i*. mfttm(mm<o*--yvbDHAtz^x<?>#m 

[010 2]£Ui^ii^-C(i. 3' *flg<^g<oaS£ 
WSffir&S. R«f7710 1im 

[O1O4301OI*. 3l&«4 <0D N A£H8*a$3£S 

<offi^«fiE09^^wrsBTft^» 01 otc^^w^-c 

I*. YimmBrr-^\ 2 l±tf>ISg:frr6|fc. 4®o 

imtfmtemm 1 2 2 - i . 123-i, 124- 

i. 1 2 5-i#*fc$*VO>£. E0S«<0+fc:li. # 

V*£. Rf&ffil22-i. 123-i, 1 24-i . 1 

2 5-i^gt®«li^t-C*^. 

[01053 P3^O0f&x~^;H 2 l ±jr>mmiz. 
mL<T)&jmi2 2- 123-i, 124-i, 1 
2 5- i (1-1. 2.-. H)Wm*ilX^h.K 
*3fl22-i. 123-i. 1 24- i. 125-i 
TGGTAATCTA 
AGGTGCGTGT 
ACCGGCGCAC 
AG AAAGGGGA 
CAGGGAGCAC 
GACAAGA A 
^-f-ygyCWffilt, HI l<3icLfc«i)*y 
:/-?-142. 144, 146. 148^1gt^. £ 

tt*23f^A^M*<oafcrooTtta5Srffv\ ft 
&£±tf£«r*;tf-C£S. £*>fil**y^?-li» 06 
( a ) . 06 ( b ) . 06 ( c ) . 06 ( d ) fc^^lB 



< i = i . 2. n ) 4o<o&ain£8roi£Ay 

X/H 2 6£rfflWt, hDNA$-3vUfRjE» 

fix***. dNTPa^a^jniT. * 
[0106] nffl&#&5u&v&m%t>ti& #&$8t 

li. tsBK^-TVUl 2 lttTOfcUdilfcjim^H&Jt 
«127. 128. 1 29. 13 0 fcfljwt . GDSSf^- 
7*1 2 1 £Is}!gL$r#£. mkT-7)V\ 2\±.<nm 

[0107] (»6fi«5)Sete«5«. 93tffl2TW!II 

Lfc2oo*u :*v-£myOfc*-y^ M^vf yy^ 
sisswt. se*W4-^H3u^4sor5>rv-«:ffl 

t*&ftb9£* 2*B«>:*y=r?- <|&fe0!12T§i91L 

[0108] Xttfl5«**tt?li.' 1 #@co*y :fv- 
(Se»W2-ca^L^JBloro-^) Sr. h-XS?<0 

[0 109101 Hi. ^-y7hDNAfcUp53 
&^fcfem*&DNAT*>9. X^VV8C7)HM^ 
^ODNA2 0 0 ZMlZk ottft&tfxr^-f V-cDfgjfc 
ft&Bttt*B'C&*. DNA2 0 0teK#J*#10fc 

<t o^^^fw* 1 5 8m&&<Di&&Rmfrr>. 

i>*>*>A*. DNA20 0«ffi^#^10(cJ:>)^S^ 

3' 5tdgfflfcl. p5 3afe^4*<O^Si^l)2^5roT 
V**«£Tfc. a-f^HVl 5 0. 151. 15 

2. 153. i54oaasicBw^£iT<oaai4«At 

[01103 



CTGGGACGGA 
TTGTGCCTGT 
AGAGGAAGAG 
GCCTCACCAC 
TAAGCGAGGT 



AAC AGCTTTG 
CCTGGGAGAG 
AATCTC CGCA 
GAGCTGCCCC 
A AGC A AGC AG 

: (E^S^IO) 

i^ra-76 1 tm&tz. 4maff«aM#c*vijt3 
tzmmzixx^z. 

[0 1 1 1 ] 2. 144. 14 6. 

148i:SmLT. 9-y*bDNAtZ/\4 7»y4X 
-r&6^S^>^U^V-14 1. 14 3. 14 5. 1 
47£JfWrt*. 6^S^0^i;r/V- (14K 14 
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3. 14 5. 147) I*. E6 (b) . B6 (cK B 
6 (d) lz5f?m2<r>7v-76 2M&?£th. 
£<0#y:^?- ( 14 1. 14 3. 14 5. 147) 

h d na^n>( y y x Lximmtm- mmm 

£lvt>Jr/V- (14 2. 144. 146, 14 
8) bmtxm®LT'\>(7»y4XLXWm&SL 

[0 112] UpU *VVt'J=f^- (142. 14 

4. 146. 148) <03' 5(eaa^-y^hDNAi; 

sxv^s-giLTv^o. 6ig^gco*y:*v- 

(141. 143. 145. 147) tf>3* 5fc*S. X 
l±. 6^^0^Urfv~^E^JcoMfl^co^^. * 
^/bDNAi:$X77fm^ 6tgg&C0:t 
U ^-tt^-yv h D N Afc/vf y »J 74 XL*V>. 

[0 1 13J d^Tti; 6«SSfiO^yrfv-<03' * 

[0 1141 *£~C6m£M<7>*V3-?-<?>3' 3*dS 
Srft J: 3 £:r^ 4 LXti&ifi * d . 

N 2 AAC AC 

[01203 WMI^J^V^D-y 1 4 4 li. 
ffiJ!I#^10coS^5' *ig^A>5 8#B^7 2# 

@<^#ttw§8-£Lffi?*#^i 2<oi em^<om^ 

TCTGTN 3 N 2 GCC N,GTCTC 

ei&mg&y? >r-7-i4 3te. wai&n 1 O^S^CO 

5' *S^5 2#e^5 7#S<09I»«S*te^L 
K53#^12* <0 6&SII«>£^S5£Kro. N 4 «t. 
TCCCAN 4 

mmmisi&)&%\x?u-7i a 6ii. E$wt i o 

GTTTCTCTTC CTCTGT 
6^S^7)T7^^-1 4 5tt. f9<#91 OOS^Ico 
5' 4^4>6 3«g^6 8*S«)S»lCfl«e«L 
■»»913' <36£gJ|<9£S8^£#o. N,I4G 

N 3 N 2 GCCN, 

Y947%><k#>X4^<7>7yA~?-*m s m~Z> 



T&ft. 

[0115]»p53f0exon (X7V» 8T 
li. 01 10fcBrcS*<S«l 50. 15 1. 152. 
15 3. 1 5 4<K^*~T-i's>*&\&t&Z.ttfT 

Yb&btb (X. YliA. T. G. COMfl^T* 
ft) . Bl IT^WT^i-ffigl 5 0. 15 1. 15 
2. 153. 1 54fc»frJ-ft$*-r-^ g >l$> T-> 
A. C-*A. C— T. GC— AT. C-Tt*&. 
[0 1 1 63 01 21*. Bl lt^t^-f-ygy 

*swfrr ft ffi^a^figA^v^ra-y. r 

[01171 Wttmto&Wjtf*^7x3-7l 4 2«. 
ffiWS^l 0Offi^J^5' *flga^4 3#Bj&»£58# 
BoaMHcflffltelMBHrei l<016£ggO*S£ 

*>*><*>x,. ro-y i4 2iS2 0&£ga> 
liT^VY^ia>-C*ft. 

[01 183 CTCCCANj GAC AGGCAC 

: <K*5##1 1 ) 6^ffl^0^>f 
^-141 te. HS«## 1 0<0E*fl<05 ' 3 7 

#B*^4 2#gcO^^«^^tS2«##l 1 ' «D 
6^gi|<0i£^*J£&O. N 2 tt. A. T<0^fL*>r 

[01193 

: (EJ!l##l 1' ) 

*k<oT*r*ur&<. *m£mtxntz&^7tvzr?- 

*&mLXt>&\K N^G&ftlXJA. NjN 3 liCG 
*>ftV**TATifcft. 
[01213 

: (ffi*J#^12) 
T. G<OflTtl>Tfc&. 
[01223 

: (S33|#^12' ) 
?©S^Lffi^]S^l 3<01 6 %&&ommWM * fr? . 
[0123] 

: (E^l##13) 
*^V^A"C*0. NjNaliCGft^V^iTA-Cft^. 
[0124] 

: (ffiW1^13' ) 
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1012 5] tsnmmisthm^ra-fi 4 8\t. 
mm^ 1 oemnn 5 • 5taaa»& 1 4 1 #a*»t 1 5 

CTTGTC CTGC TTCGTT 
6*g£fiW7 A -7- 1 4 7 I*. 1 0 <Offi?!ltf> 

5 1 *SBA>& 1 3 5$B*>4> 1 4 OSSOSWfcfflJitS 

ACCTCN 

N = Atftf§£lc. Si-x-^3V15 4<?yeqt«rgaJl 
[0128] Srfc. HJSW4raBBLfcDNA3gSe!ai 

[0129] &Li£lWLt££ 3 »^*:^tcJ:iitf . 48 
ff* 3 £ t fc J: *) . -&fc^feJ«?-& to y >-&o*HF« 

[0130J8^T. PCRtt^taro-fe^S-trSrfc 
•ftc*— y v h DN Affirm . MS^.-r-^H>0 
^riS5:^&Cfc*<T&&. *Jt % y—y~/ V DN A<f 

Afc#aftS1ga^<0^£tt£ 

Ww^ti. hDNAfcf-XfcH^UiO, 
4. 

[0131] UlTfc:. *«BH^Sttaj*tttf5l«a*3W 
[01321 **6«5i03^a»fifc-Ctt. glSJ L J: 3 1 

wm^smi-tttr^^-i. DNAsm, x«r 
NAitiRfc^N-f^y^xs^r. mt&n (a at 

P. dTTP. dGTP. StfdCTP. £ 
iif>oa(R*) fc. DNASC«<o^k:(iDNA^U> 
7— te\ RNA|«fi<o^fc:lia»S£!¥»a*Sv^«*l 

Sd^fcl/C£t6eoyv»*ATPfc:S3SU /I^ 
[ 0 1 3 3 ] R N ASCBtSlg/ W 7"U ?4 >C?-£ 7-7 
o y .IfcfcJ: 9, RNAcOg&S-fctfrf 



[0126] 

l±, Gft*V^4Ac0^-f*U{p-C**. 
[0127] 

: (Bm*tl4' ) 
[0134] JJEarati^v^T . *S5&75E#I(C/W 7*y 

&£MtxmmmiKj6*m&tzb ic* oaas?- 

&eo 'J V88«r ATP »=£3ftl,T5fcfcRf6£j8.r StfT 

hzru-z-tztotx. 4U<r>W8£&*\mizisatx 
wmmmiBUtuzj: *)&&th tro t; atpk& 

[0 135] ±g*ttt:»v>T. r^-fv-^ 
3' *ta<oa«fc:A^wt. kdna s 

hRNAfcffi»tl^VV*?W:**F£Airt. 
ffl*!8H*fiRa>jW@& tzt>*gfrZ . to y ySi$r at P 

-i:tr«J:0 (SNPs) €r»KU-r*. 

[0 136] JJMrSjfcfcwc, VAfrY94? 

SiLSS^=3r<t<,2a<or5-<-7-*fflv^T. 
X. ±S2aOT5^'7-«r^jaUT (-&H-4S) 

«^«t»3e«ia}^ifvv JEm£$.jL-?>h<?)iFGL}t 

[0137] ±£*&fc»V^T. tofflm&KJS 

7*y^X$-e-Tffl«a#SRJ6S«>)JBL4¥^V\ - 
3kOl§9iELOffi«a<$£R£-e£S<OPP i *4*L 
TATPKS^L, nriszrzLOybEUlSititxyt&ftX 

ztii&tb-rh. mummzfttin-i,mibLx. 

5' 3taS*»^>DNA®. XttRNAffl£4H»-*.&B$£ 

[0138]*^:. ±a*ttfc)»v»T, hbte 
SDN AH. RNAatffitrCAO. B«fc^&2SS 
S«Sax«-5-<0ifi»t:3' XMtftS^rf&y-yJ-?- 

to y AT P^fcrSQft x y >^W) 

3£mntBU6Zittt.s&&tt:mz ixsmiz 1 ess 



& (snps) fctaarr*. 

[0139] *»9J<o§gg* v *y h £ fr* 

fc. (dATP, dTTP, dGTP v RX/d 

CTP S ft£V*L *'Jr%<bt>&* 

lSgSm(SNPs) ^^<^t^, i&sa& 

(SNPs) £&£iJL*!D. ^^RSit$:^&^a^O 
tGR^ybTft*. 

[014 0] 2*. *9HK)KX^nrhtt v 
-fV-k % t$B£l£fl ( dATP„ dTTP. dGTP. 

atfdCTP. ftsvM*. £*i6aflu*> t*6» 
ltasssi (snps) ^^ajL^o. -eo?^: 

[0141] *«9J<0 1 ffimofttfi&CI*. 5fcfig* 

fi»U S-EBfc. ftftvtt. «KJBII*>KJSK£» Jg 
^ffiS<r>dNTP<7)a^fe^&j^4^hfcrJ:0. 

il^T4^£eoy vKfcATPfc^LT. /I^v- 
[0142] *W$fr> 1 ^^&0&£fi2rCte. 

^-y^hDNA, x^-y-yhRNA^wrur 
"oWkWR^k^V xt*t y ^v-oaja 

NA % X«i*-y^hRNAfc/vfry^>fX$i*X. 
eny>BfcATPfeS»Lr. ^7x9>»tBB 
l/C, hDNA. Xtt*-*ShRNA+<9S! 
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[0143] xmio&mift&m*. imztv** 

^KJEWORICS^. m^taSO d NT P <?)g#fe£Jn 

a. hRNAtc/wry^-fXL^r^-f 

£ATPfc£&LT. ^7x »j >&b5&G%ltZ w i: 
ttfflMKJSMBC: ^-<r$m&WM LX „ 

[0144] ^SMBODNAXteRNAO^fc 
ttSBBtt. ^7hDNA, Xtt*-y>y hRNAfc 

fts^s^aa^^v^-y:*-?-** «wty^ 

^8*S^^3gH^SV>>ryrfv-5raaoLr. fllv* 
y^-fctfflftvvt y^v-fc^ic^-yy hDN 

A. X«^-y-yhRNA^Wyy^-fX$itT. £ 

l^aodNTPoS^fe^3Efc:lini&c:fcfcrJ:9. fl 
oy V»$rATPicS!JatTs ^>7x»jy^gi5$ 

^aBOLT. ^7KDNA, Xtt^-^yhRNA 

[ 0 1 4 5 ] ^tc. *^0fl^S«ai^i, y 
hDNA v XJi^-yvhRNAcO^Offi^J^O^fc: 

t«eny vK«rATP(c3a»L. A^7x9HfW 

1 0 1 4 6 ) K(C. ^-y y 

hDNA. X*4^-yyhRNA<?M$«<0E^I<oaafc: 
ffi»Wrl»m, 3' 3M»62aSB. Xtt. 3 
^S^ScO^S^^-y^fDNA. Xtt^-y-y 
h R N A<0ffi^ fc ffiaWT^rl «^^^H>T7 -f V- 
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<r>BU£mmt LX±Ki\zwj vK£ATPfc£& 

5&mkfrt>8&m&v>®m<m^* u ^ 

J^RJ5H®feIh LT±tS tray >-K$rATP(zSm 

r (77^7-) mbbu mmt±ir w$ 

LXft&&<$*-*>h<D&tE}tS:**>h. 
[0149] 

SEQUENCE LISTING 

<:110>; HITACHI. LTD. 

<120> Mutation De 

NA and Apparatus 

ion 

<130> H00011571A 

<160> 18 

<210> 1 

<211> 20 

<2 12> DNA 

<213> Art i f i c i a 1 

<220> 

<223> DNA primer 

extended complem 
<400> 1 
agttttaaga gggttgttgt 20 
<;210>; 2 
<;211>; 20 
<;212>; DNA 

<;215>; Artificial Sequence 
<;220>; 



( 1 ) D N AtZ&Ztlh $ 3 V*»***fflN 

■cfwrc * it, < 3 > *ftimfi«>ttiB 

JBirctttHT**. W*07a-7t>t\,M±75 

1 0 1 5 0 ] *9MIfcJ:*Uf „ «S8*)DNAS 
M»^#*ri«»DNAa^)ir*f^5r^-C*0. ^ss 

Xs SA-r-^g^^itCJ;^ DNA^ 
[0151] #$KBTJi. ?JHttRil»*tt:b-r % 

N»*/A9m»awEft< * d n AXKtKB 

X%h. 
[0152] 



tection Method of D 
for Mutation Detect 



Sequence 

used for forming an 
entary strand 
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<;223>; DNA primer used for foroing an extended complementary strand 
<;400>; 2 



agttttaaga gggttgttgc 20 
<;210>; 3 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; DNA priaer used for forming an extended complementary strand 
<:400>; 3 

agttttaaga gggttgttgg 20 
<;210>; 4 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; DNA primer used for foroing an extended complementary strand 
<;40Q>; 4 

agttttaaga gggttgttga 20 
<;210>; 5 
<;211>; 20 
<:212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; DNA primer having base sequence replaced T at 18 of SEQ ID NO: 1 b 
y A for introducing a mismatch between DNA primer and template DNA 
<;400>; 5 

agttttaaga gggttgtagt 20 
<;210>; 6 
<;211>; 20 
<:212>; DNA 



<;213>; Artificial Sequence 
<;220>; 

<;223>; DNA primer having base sequence replaced T at 18 of SEQ ID NO: 2 b 
y A for introducing a mismatch between DNA primer and template DNA 
<;400>; 6 

agttttaaga gggttgtagc 20 
<;210>; 7 
<;211>: 20 
<;212>; DNA 

<:213>; Artificial Sequence 

<:220>; 

<;223>: DNA primer having base sequence replaced T at 18 of SEQ ID NO: 3 b 
y A for introducing a mismatch between DNA primer and template DNA 
<:4bO; 7 

agttttaaga gggttgtagg 20 
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<;210>; 8 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; DNA primer having base sequence replaced T at 18 of SEQ ID No: 4 b 
y A for introducing a mismatch between DNA primer and template DNA 
<;400>; 8 

agttttaaga gggttgtaga 20 
<;210>; 9 
<:211>; 20 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 



<;223>; Template DNA 
<;400>: 9 

tcaaaattct cccaacaaca 20 
<;210>; 10 
<;211>; 158 
<;212>; DNA 

<;21J>; Artificial Sequence 
<;220>; 

<:223>; Template DNA originating f ron p53 and including base sequence of e 
xon 8 

<;40O; 10 

tggtaatcta ctgggacgga aacagctttg aggtgcgtgt ttgtgectgt cctgggagag 60 
accggcgcac agaggaagag aatctccgca agaaagggga gcctcaccac gagctgaaaa 120 
cagggagcac taagcgaggt aagcaagcag gacaagaa 
158 

<;210>; 11 
<:211>; 16 
<;212>: DNA 

<;215>; Artificial Sequence 
<;220>; 

<;221>; unsure 
<;222>; (7) 

<:223>; DNA probe complementary with base sequence between 43 and 58 of SE 
Q ID NO: 10 (n is a or c or g or t) and DNA probe being not able to be e 
xtended 
<;400>; 11 

ctcccangac aggcac 16 
<;210>; 12 
<;2U>; 16 



<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 
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<;221>; unsure 
<;222>; (6)-(7), (11) 

<;223>; DNA probe complementary with base sequence between 58 and 72 of SE 
Q ID NO; 10 (nj is g or a, n^ is eg or ta) and DNA probe being not abl 
e to be extended 
<;400>; 12 

tctgtn 3 n 2 gcc njgtctc 16 
<;210>; 13 
<;211>; 16 
<;212>; DNA 

<;215>; Artificial Sequence 
<;220>: 

<;223>; DNA probe complementary with base sequence between 69 and 84 of SE 
Q ID NO: 10 and DNA probe being not able to be extended 
<;400>; 13 

gtttctcttc ctctst 16 
<;210>; 14 
<;211>; 16 
<;212>; DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; DNA probe complementary with base sequence between 141 and 156 of 
SEQ !D NO: 10 and DNA probe being not able to be extended 
<:400>; 14 

cttgtcctgc ttcgtt 16 

< i > ffi#i#^i <nmt&m?&fenw&t&im<DM 
m 

mmm&*mr&t&iz*><7>v> n a^^ v-. 

[0155] (4 > wm^Acr^m^m-h^mk 
[0156] ( 5 > wm^<?mi^mrhfe<nm& 

[01 573 ( 6 ) wmn 6 toEwicBrr.sfs^)^ 

Wm^2(nWm^>5' 3feSS*wt»18SBtf>«3T£<I 
[ 0 1 5 8 ] ( 7 ) E^#^7WRflfcl^&fi!itf>l!83i 



[0159] (8) w¥m^8mmtzmt m<m& 

SAKS& 5 -XV fcSJALfcD N A75-f V 
[0 1 60 J (9) fiSfl##9cOEflfcR^f8<>>Wa 
^-y-ybDNA. 

[0161] (l 0) E5H»^i oeOffixm-hfee) 

P 5 3®&?tb*<0 1 #«D N Araox? y V8<0E 
[0162] (1 1) KW##1 lWEJiIfcWSft^ 
EJ^lOOEJiJOS* *SS*><->4 3#B;K>58# 
SattHByjJ^ViDNAro-?- (.nli, a, c, g, 
[0163] (12) SSUS^l 2«®Hfc»*Ste*> 
S5?S^10^iE5iJO5' *Sg*>f>5 8#gA>*>7 2# 

B»swtt:iffl«s*u 1 6s»^«asie«iS:»offl 
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a. n t n,ttc g&HMit a) . 

10164] (13) 1 3<»K?lJ(CB8-f £ffi<0 

ffiflS^l Q0>WM<r>5' 5|dS*>4.6 9#a*»/?>84# 
[0165] (14)ffiy8S^140ffi?!ItK1-4ffiW 

[Hij§sfcMi*3WH-*B. 

[04 ] *«BB<oSBte05k:»JtS^RJBO«®^ii^ 
■*S0. 

1 07 ] *WS0SltBI3 S-^W&H. 

[08 ] *J%BB<056»M4ODNA3ESe!aj^aom 

[09 ] *%9j<7)ius0i4^DN A3m«iaiga^ffl)£ 

[02] 

■ 2 







82*1 


«** 








£&K 




. 1 




soo 


smpi-2 


2 


AGVTRMCKSCnCZlCC 


55 


SUFI -3 






SI 


Snpi-4 


« 


A6TTrtJUbGACGGTrGTTGA 


* 


SNP2-1 


5 


Mi TT I '] AMjUMJ UU J X 0 !E&U 1 


♦7 


SBP2-2 


6 




9 


SBP2-3 


7 


AGTT Tl AAGAGG&TTbXAGG 


5 


SHP2-4 


6 




4 



[011] *«BBOHiS0!155riaBW^a # 

[0123 01 1 KiKtS a-f-yay^Mt^ 

[#^03191] 

1. 2, 45, 63. 85-^7hDNA, 3, 3 
5 - ?-y>y hDNAcOS V^W&Sfcl^ 
fctta. 5. 46. 86- -r^-f 6— r5*fv- 
«>3' *Sg<0*£. 7, 8, 48. 66. 67. 70. 
82-#£«fflfi. 37. 38. 39. 40. 4 1.4 

2. 4 3. 4 4--ffi^^*aia«r7lrriaa. 4 7-ffiffi 
®^&L<rmn. 4 9. 4 9' . 6 8. 

BL 5 0- ATP. 5 1 -3fe3fc. 6 1-H107D- 

6 2 — SS2Wo-j^ 
^ff-K. 6 5- •^2<07 p o-r*«yN>mi^ r >fX'r^ 
^yhDNA^ 69-^-f-y 3 ^ 8 
l-@«cffl«c. 8 3-<^ffl«ffl*cJ:0^$^:ffiffl 

0. 84-j*?U**K. 1 0 l-RflSf^r. 102 
-i. 1 03- i . 104-i. 1 05-i <i=l. 
2. N)— KJGfejK 10 6-i. 10 7-i. 1 
08-i. 10 9-i (i = l. 2. N)-b- 

x. 1 1 1 -uvx 1 1 2- ^taas. 1 1 3-aa* 

3§58*&. 14 1. 14 3. 14 5. 14 7-6&SK 
C0>ft;r/V-. 142. 144. 146. 148— gl* 
:*yrfv-. 150. 15 1. 1 52. 153. 154 
f-y 3 ^ ^l-njgcOBKx-y/K 1 
22-i. 123-i. 124-i. 125-i <i = 

1. 2. N) -Rim. 12 6-aAyXJK 12 
7. 128. 129. 13O"4KTOHnr..2O0-" 
p 5 3 Sie^ASwx ? y v 8coE?9£#tj dna, 

[08] 
A 8 




1004* 102-M im~N 10*-N 
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49 60 
PPI + APS ATP + SO, 

<o) 

ATP +*Wi?>+ 0 2 »A» + m +HHt,7t9>+ co 2 **V 
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(053 



me] 



(a) Sa«pto:Ml3 CSftnoO 



00 



a 



<Sf!Fs 




8|(H lmin 



dCTP 



<9fTPa 



15i 



61 ^5* 
M ll(\\\\\l\f 



jL 



64 87^ 



64 67 

51 v« 



/ 



(4> nfmnnflyi— . 



♦ nPPi 



03 



[07] 



[010] 



\ 

67 



111 llllll 



mg(0 



TITITITITI1 



■■mill 




Ob* n) rr t 
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111] 



200 



6' TGGT AATCT ACTOG QACQQAAACAQCTTTQAGQH 



A— 150 151 

TGCCTGTCCTGG 




t f 




CAGGGAQCACTAA^GAGGTAAGCAAGCAGGACAAGAA S 

» . 3r 7~" 4 ? ^' 



148 



[012] 
B 1 2 







ir 


R»A A C A 0 


ir 


t e c e a o* 


13* 




14' 


A C C T C H 






11 


CTCCCAPhGAC A 6 6 C A C 


12 


TCTBT fefefi C C H16TCTC 


13 


6TTTCTCTTC CTCT6T 


14 


CTTGTCCTGC TTC6TT 



K W„ A* A, T. * 



(51)Int.C1.7 gftl^f 
G01N B/566 

(72)I608# WSJ *tt 



C12N 15/00 ZNAA 

F 2G054 CA22 EA01 

4B024 AA11 BA80 CA01 CA09 
4B029 AA07 BB20 CC03 FA12 
4B063 QA01 QA17 QQ42 QR08 QR32 

(8155 QR58 Qft62 Q525 QS34 

QS36 QX02 



